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Jurr 1937 MONTHLY WEATHER REVIEW
POSITIONS AND AREAS OF SUN SPOTS—Continued POSITIONS AND AREAS OF SUN SPOTS—Continued
Rast~ {Mount Heliographio Area Total East- (Mount Heliographic Area Total
Date “nrnd Veriolson alrea ob . Dat e.rnd ‘Wilson area
and- up |1y 5 . lor servatory ate | stand- | group |nig ; for | Observato
ard | pum- %‘gg:" Longi- | Lati- | oot | Gronp| 300 ard | Dum- ?;glf' Longl- | Latl- | g0 | g each i
time | ber |V | tude | tude day time | ber |'0M€" | tude | tude | “POF [UFOUD] 4oy
1987 b m. ° ° ° 1987 b om o ° °
July23._.| 11 12| 5477 (~64.0 | 350.3 U. 8. Naval. July 30....} 11 6| 5484 1—30.5 | 201.3
5474 |~19.0 4.3 . 5483 |—38.0 | 202.8
5476 | —5.0 58.3 5481 |—34.0 | 206.8
5472 | 41.0 64.3 5485 |[—28.0 | 302.8
5471 | +8.5 7.8 5477 |+16.0 | 346.8
g:gg 1238 }?fg 5477 |434.0 4.8
3 . 54.0 | 241.
5465 |4-50.0 122.3 47 |+ 8
5463 1469.0 | 132.3 July31.__| 13 6 g:gg —g‘e}.o 250. 5 U. 8. Naval,
—~64.0 | 252.5
July24._.{ 11 11 5477 |~51.0 | 350.1 5487 [—42.0 | 274.5
5476 | 49.0 59.1 Do. 5488 |~—41.0 | 276.5
5472 |+13.0 63.1 5484 |~25.0 | 201.5
5471 [4+21.0 71.1 5483 [|—22.0 { 204.5
5409 |4-61.0 101.1 5481 {—20.0 | 206.5
5463 (1-85.0 135.1 5485 |—11.0 305.5
July25...[ 13 3 —37.5 | 358.1 . 8477 1420.5 | 346.0
v 32 | L3751 381 Do 5477 |148.0 | 4.5
5478 (4210 56.6
ﬁ;g ¢%8 gg:g Mean dally area for 31 days, 3,256.
0 05,0\ 1008 PROVISIO T RE
NSP
satym... 12 2| stst |-s20| 000 Do, NAL SU JsU oT 1!;Bg.‘tvrxv“z NUMBERS,
5477 |~25.0 | 857.9
5522 +—-§~8 é?g {Dependent along on observations at Zurich and its station at Arosa]
5476 |+38.5 61.4 [Furnished through the courtesy of Prof. W. Brunner, Eidgen. Sternwarte, Zurich,
5472 14410 63.9 Switzerland]
5469 14-79.0 101.9
July 27._.| 11 13 | 5483 |~70.0 | 291.4 Do. Relative Relative Relati
5481 |—70.0 | 300.4 July 1937 | Sumbers Tuy 1937 | pumbers July 1037 | peetve
5477 |~13.0 | 357.4
5479 | +9.0 19.4
5476 [+51.0 | 614 1. a69 || 11__.____ Wac 202 §| 21_______ 150
5472 [4+55.0 | 654 2 Eco1 (| 12.______ ad 223 || 22 ___ d 145
July2s.. |11 7| b4se |—es.0| 2802 Do. :: SIS 74 || 13- al88 || 23_______ a 139
g:gii —gg.g 2283% 4 . Mcd 65 14_ ... aad 215 || 24___.___ 126
ﬁ?? "5%:8 ggg:g L S 91 | 15._.____ a204 ) 25_____._ 124
-1 - 6 _____ Ecd 108 || 16 ___ | ———____ 206 . ___ d 115
o (150 | ons 7.0 o143 || 172220000 d152 || 27010 d 143
5472 (+68.0 | 65.2 8 - Wed 185 || 18 ____ b167 {| 28__.____ b 124
July20_..| 11 26 mm ~70.0 g;g,g Do, 9. . bd 181 )| 19._..__.._ al155. || 290 ____. Ebc 128
-53.0 X
% -3 g;.g 10 ..~ 192 || 20..____ Ec149 || 30 .____ d 139
—46.0 .
8485 [-30.0 | 304.8 8l—oooo- 131
e s
19. 3 =
BT a3 Mean, 30 days=143.9.
5476 |+74.0 57.8 a=DPassage of an average-sized group through the central meridian.
5472 |+79.0 62.8 b="Passage of a large group or spot through the central meridian.
e=New formation of a group developing into a middle-sized or large center of activity;
July30.._.| 11 6 ] 5480 [—80.0 | 250.8 Do, E: on the eastern part of the sun’s disk, W: on the western part, Af: in the central cirel
5487 1—56.0 | 274.8 zone.
5486 '-55.5 | 275.3 d=Entrance of a large or average-sized center of activity on the east limb.

AEROLOGICAL OBSERVATIONS

[Aerological Division, D. M. LITTLE, In Charge]
By Loyp A. STEvENS

Mean free-air data, based on airplane weather observa-
tions made during the month of July 1937, are given in
tables 1 to 3.

The mean free-air temperatures were generally below
normal at all levels over the region east of the Rocky
Mountains and near normal or slightly above elsewhere.
The greatest negative departures occurred over Wright
Field in the lower levels (—3.9° C. at 2 kilometers) and
over Norfolk in the higher levels (—3.7° C. at 5 kilometers).
The greatest positive departure (+2.0° C.) occurred over
Spokane at 1 kilometer. The highest temperatures oc-
curred over Oklahoma City at 0.5 and 1 kilometer, and
over El Paso from 1.5 to 5 kilometers. At 5 kilometers,
however, the temperature over El Paso was only 0.1° C.
higher than over San Diego. There was, therefore, a
gradual shifting of the statistical center of highest tem-
peratures, toward the west, with altitude. There were
two statistical centers of low temperatures located over
Seattle and Sault Ste. Marie, respectively ; the former hav-
ing the lower temperatures at all levels except at 5 kilo-
meters where they were equal in value, In general the

mean free-air temperatures for July were higher at all
levels than in June by 3° to 6° C. over the northern part
of the country and by 1° C. over the extreme southern
art. The greatest increase occurred at Oakland at 1
cilometer where the temperature for July (24.7° C.) was
8.2° C. higher than that for June (16.5° C.). At Kelly
Field, however, the temperatures for July were slightly
lower than for June at all levels above 1 kilometer. The
same was true at Barksdale Field above 2 kilometers.
The mean free-air relative humidities at all levels were,
in general, above normal over the northern part of the
country east of the Rocky Mountains and below normal
over the western Rocky Mountains and Pacific coast re-
gions and in portions of the southeastern part of the coun-
try. The greatest negative departures (—10 percent)
occurred over El Paso from 1.5 to 2.5 kilometers and the
greatest positive departure (412 percent) occurred over
Norfolk at 3 kilometers.
The mean free-air barometric pressures and equivalent
potential temperatures for the month are shown in table 3.
In general there was an increase in the average pressure
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of July over June at all stations and levels except over
Kelly Field and Pensacola at 5 kilometers, where there
was a decrease. The greatest increase occurred over the
northern and western portions of the country, being great-
est over Salt Lake City at 5 kilometers, where it amounted
to 7 mb. Due to the greater increase in pressure over the
northern part of the country, there was a resultant de-
crease in the south to north pressure gradient across the
country in July as compared with June. The mean iso-
baric charts, as drawn from the values in table 3, were
characterized by a statistical center of high pressure over
Kelly Field at all levels and by relatively low pressure
over the northern border with the low centers at Sault Ste.
Marie and Seattle in the higher levels.

Free-air resultant winds, based on pilot balloon observa-
tions made near 5 a. m. (75th meridian time), are shown in
table 4. For the most part, the resultant wind directions
were remarkably close to the normal at nearly all stations
and at all levels. The most outstanding exceptions
occurred at Sault Ste. Marie at 0.5 kilometer where the
direction for the current month was 187° (S.) and the
normal 277° (W.). At Pensacola, also, the current re-
sultant directions varied from the normal in & clockwise
direction by amounts of 35° to 94° between 2 and 3
kilometers. At 4 kilometers the current resultant at
Pensacola was 272° (W.) 2.0 m. p. s. while the normal is
44° (NE.) 0.7 m. p. s. At Oklahoma City the current
resultant directions varied in a clockwise direction by
amounts of 50° and 87°, respectively, at 2.5 and 3 kil-
ometers and at 4 kilometers the current resultant was
349° (N.) 3.9 m. p. s. and the normal 103° (ESE) 0.7
m. p. s. Resultant velocities were, in general, below
normal at all levels over the northeast and southwest por-
tions of the country and above normal elsewhere. The
greatest negative departure from the normal (—5.3
m. p. 8.) occurred at Detroit at 5 kilometers and the great-
est positive departure (+4.1 m. p. s.) occurred at Nashville
at 3 kilometers.

Table 5 shows the maximum free-air wind velocities and
their directions for various sections of the United States
during July, as determined by pilot balloon observations.

TABLE 1.—Mean free-air temperatures (1), °C obtained by airplanes during July 1987.
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The extreme maximum for the month was 42.0 m. p. s,
from the WSW. at 15,400 meters above sea level over
Portland, Oreg.

The mean monthly equivalent potential temperatures
and specific humidities are shown in tables 2 and 3, re-
spectively. There was an increase in the mean equivalent
potential temperature of July over June at nearly all
stations and levels. The maximum increase (+17° A.)
occurred at Salt Lake City at 1.5 kilometers. At Pensa-
cola, however there was a decrease of 1° A. at 1.5, 2, and
2.5 kilometers, respectively, and of 2° A. at 3 kilometers.
In general, there was an increase in the average specific
humidities of July over June at most stations and levels,
the maximum (+3.2 grams) occurring at Salt Lake City
at 2 kilometers. At some stations and at certain levels,
however, there were small decreases of 0.1 to 0.7 grams in
the averages for July as compared with those for June.
The decrease was most consistent at Pensacola where it
occurred at all levels from 1.5 to 4 kilometers. The loca-
tions of the statistical centers of high and low specific
humidities and equivalent potential temperatures agreed
closely with those of high and low pressure except that the
lowest mean specific humidities occurred at Oakland be-
tween 1 and 4 kilometers with no corresponding low pres-
sure center over that region.

The outstanding features of the weather for the month
included the unusual strength and the frequent far west-
ward movement of the Atlantic migr and the frequent
outbreaks of N,, and P, air from the Pacific HIGH.
These latter air masses usually entered the country over
the States of Washington and Oregon and caused unusually
heavy rains over most of the Rocky Mountain regions
where they were met by warm moist T, and T, air circu-
lating around the western edge of the Atlantic Hre¢a. The
latter air mass frequently dominated the entire southern
portion of the country east of the Rocky Mountains,
which probably accounted for the fact that the preecipi-
tation over this area was, in general, only 25 to 50 percent
of normal. Relatively few well-defined Lows developed
within or entered the country during the month.

(Dep. repregents departure from “normal”’ lemperature.)

Altitude (meters) m, s. 1.
Btation Num- Surface 500 1,000 1,500 2,000 2,500 3,000 4,000
ber of
obs. t t Dep. t
Barksdale Field ! (Shreveport), La. (52 m)_ _ 31| 24.0 97| —0.9] 4.1
Billings, Mont.2 (1,089 m) ... ... ___._...._ 31(19.6 124 | —0.5 | 4.7
Boston, Mass.! (51) ..o oemeaccam oo 311189 O 3 R 2.1
Oheyenne, Wyo.? (1,873 m). 2] 14.8 1481 —-0.6| 7.4
Chicago, II1. (187 m) _____._... 22 | 18.3 6.3 |occmeo 1.0
Coco Solo, Capal Zone ¥ (15 m 25 | 25.6 |- 10.7 |20 45
El Paso, Tex.? (1,194 m) ... 31239 —0.2 | _____|-ccofeao- 1.0 +1.01} 15.6 1.0| 7.6
Fargo, N. Dak (274 m)......_. - 31§ 17.5 20.6 . -1.8 —~1.5| 89| 09| 3.0
Kelly Field (San Antonia), Tex.! (206 m). .. 30 | 24.3 2.7 .3 -~0.5 —0.410.4] —0.5| 4.4

akehurst, N. J.} M) 28 [ 19.1 20.7 .1 —0.9 ~1.0| 6.4 —13 1.1
Maxwell Field (Montgomery}: Alai(52my.| 31{234 2.5 .8 ~0.8 —0.8{ 0.1{ —0.9 3.4
Mitchel Field (Hempstead, L. 1.), N. Y.

(29 S 251 19.5 21.0 . 9 00109402} 83402 3.1
Nashville, Tenn.d (180 m) . ... __..____. 30| 20.9 2.0 20.2 —1.7[10.6] ~1.5| 78| —1.2 1.0
Norfolk, Val (10 m) 2| 23.5 22.8 19.7 —~2.6|10.0] —~2.8| 69| —3.1 1.0
Oakland, Calif.t (2m)._...... 31148 18.0 27| 2o {200 .. 16.6 | 13.0 | 57
Oklahoma City, Okla.? (391 m, 31 | 4.1 25.4 26,3 4+0.2 {157 +0.1 (1.7 .2 | 4.2
Omaha, Nebr.? (300 m) 11| 2L 4 |...__. 2.5 [oeeo- 28.6 |- o . 207 | . ] 17.0 | 13,4 ... 10.4 joo__.. 4.1
Penrl ﬂarbor, T H36m) e 30|235(~01]21.2| -0.2]17.9 +0.1{10.8(—-0.2]| 86| —~0.2} 5.1
Pensacola, Fla.? (3m)_ oL 271233 —~2.2|23.9 | —0.120.9 —0.5}11.9} —-0.5]| 89| —0.5| 3.5
St. Thomas, Virgin Islands 2 (8 m).._. 31| 28.8 | —.._ 24.5 ... 20.7 14.0 10.9 4.2
Sait Lake City, Utah (1,288 m)_"___ 7@ [T NSO NN MRS M N I N IO 180 (2220007 7 8.4
8an Diego, Calif.? (10m). ..o 3l1(19.4| —1.2}117.3 | —1.11{ 218 —0.4 {175 0.0]13.8|40.1] 6.7
Sault Ste. Marle Micht (221 m)._.. 81146 | ... J {183 (—— 16.3 || 18.6 ) ______|1LO| ... 85| .. 5.8 | ... 0.1
Scott Field (Belfevﬂle), 1.t (135 m) 30(20.1| —1.7(23.4)] —211]20.8 -3.1111.3) ~27] 91{—-1.7| 8
Seattle, Wash3 (10m)_...__._..._. 271 13.2 13.3 12.6 7.4 8.2 0.2
Selfridge Field (Mount Clemens), Mich.!

(177 m) 10171 |- 20.2 |- 17.8 5. RPN B b W [ S, 8.5 | ceen 5.9 |ceao o 0.7 ... —5.4 [...._.
Spokane, Wash.? (586 m)_____________...._._ 311167 | +L.Y | . . 3 . 1.6 . +1.5113.0{ 4+1.4| 9.6 | +1.4| 20| 415 |—4.5| +1.2
Wn..shlnztpn, D.C3A3M)-cceeecacraannan 27)21.8| —-1.7}121.0}—~08]19.2] —1.5|160| —20|12.9| —2.2} 97| —2.4]| 66| —27| 1.2]| —2.7|—4.0] —2.4
‘Wright Field (Dayton), Ohlo! (244 m).._.__ 2811791 —2.1121.3| —-1.11183| —3.2/146} —3.7|11.2| —-3.9| 87) -3.5| 62| —3.1| 05| —2.8 |—54| —2.8

1 Arm 1 Weather Bureau.

3 Navy.

Observations taken about 4 a. m, 75th %Ierldlm time, except by Navy stations along the Pacific coast and Hawail, where they are taken at dawn.

NoTtE.—The departures are based on normals covering the following total number of observations made during the same month in previous years, includ!
(years of record are given in parentheses following the number of observations): Barksdale, 93 (3); Billings, 124 (4); Cheyenne, 115 (4); E1 Paso, 92 (3); Fargo, 124 (4); Kelly Field
120 (4); Lakeh (3); Maxwell Field, 116 (4); Mitchel Field, 83 (3); Nashville, 122 (4); Norfolk, 185 (8); Oklashoma OCity, 123 (4);

119 (4); Bpokane, 123 (4); Washington, 231 (10); Wright Field, 120 (4),

urst, 85 (3);
Diego, 227 (9); Seott Fleld,

ing the current month

ear] Harbor, 122 (4); Pensacols, 237 (10); San
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TaBLE 2. —Maan Sree-air relative humidities (R. H.), in percent, and specific humzdmes (9), in grams/kilogram, obtained by airplanes during

July 1987. (Dep. represenis departure from ‘“normal’ relative humidily)
Altitude (meters) m.s. .
a
b Surface 500 1,000 1,500 2,000 2,600 3,000 4,000 5,000
2
Btations 2.,
58 R.H. R. H. R. H. R.H. R.H R. H. R. H. R. H. R. H.
Po<
2 talg 91 g Qg Ulg| Y9l (U gl]Y 2] = qa| g
E Elal |81a| [Elel |8lal [Elel |3|s| [E|e] (2|al [E|s
R 3 o S| e D @ @ E @ @
z 2 1A 2|A =8 2R Z|A =1lA = A A =2a
Barkxdnle Field, La- oo 31{1o.0| 86; —1|13.6] 69| -+1[11.3| 61} —4|10.3| 63| —2| 9.0} 64| -+1| 7.8] 65| +5| 6.4] 61} 43| 4.6| 58 4-11____|..__|.cce
M 311 9.0 56 43| foco[cc|oc|-aacl----| 8.7| 45] +3| 7.8 44| 43| 7.3| 48| 44| 6.8{ 54| -1-8| 5.1} 61[411| 3.4| 60| 45
3111L5 _---]10.2 --1 8.9] 62{_._.|8.1] 63|....| 7.2] 64|____{6.2| 62(.___|5.2] 57[..__| 3.4 48/____| 2.5 49| _._
23] 9.3| 71 F8| o |eco|amn| oo eee oo} -<--] 8.9] 62| 46} 7.3| 43 8.5 44 41| 5.1 51| 43| 4.1] 61| +4
22i11. 4 81|..__(10.8; 65|___.| 9.4| 63|_.__| 8.4] 67|____| 7.6 71|.___| 6.2| 68|__..| 5.1| 61|-___| 8.8] 58|_._.| 2.6] 51|....
25119.6] 95]---.|17.21 88|_..__.]14.9] 85|.._._|13.2| 84|.___|11.4] 80|____] 9.3| 72|....| 7.2| 64|.___] 5.5} 67|..._| 4.0] 64|....
El Paso,'i‘ex .................... 31| 9.5 45| =3|___|-—._|--__[..._[.-__|--__| 8.9] 36{—10| 8.1 37|—10{ 7.3| 39|—10| 6.5/ 42| —9| 5.7 55| —8| 4.3| 63| —4
Fargo, N. Dak________________ 3110.5] 82| +4|10.2| 64| +2| 8.8 54| +2| 8.3| 57| +7| 7.3 57|+-10| 6.2 55| 49| 5.2| 52| 46} 3.6| 48| 43| 2.4| 44f —2
Kelly Field, Tex.. 30(|16.0{ 83| —7|15.5| 81| —412.1| 65| —6{10.4] 62| —4| 9.0| 63 7.2{ 57} —1| 6.0/ 55 -1/ 4.2 51} 41| 3.0 50
Lakehurst, N. J. ..o oo 28(12.6] 92| +2|10.4| 65| —2| 9.1 63| —1|8.4] 68| o] 6.8 62 —3| 5.7} 59| —2| 4.9| 57| +1| 3.4| 51| —1 3.0| 63{+13
Maxwell Field, Ala.--.ccoccooo____ 31|15.5| &6 —2[12.6| 64| —7|11.6] 64 —5{10.56] 67| —5| 9.0| 67| —2| 7.2 61| —2| 6.0| 59| —3| 4.3] 56| —4| 2.9] 48| ~6
Mitchel Field, N. Yoo 25(12.61 90 —1/12.4| 76| oOf11.1f 73| +2{ 9.8 73( +1| 8.9 76| +2| 7.5/ 69] Of 6.4 67| +2 4.3] 57| —1|.___|-o__|ee--
ville, Tenn ........................... 30|13.2f &4 —4{12.7) 69| —1j1L.7( 71| +2{10.0| 74 4| 8.0] 68} +3| 6.0{ 57} —1| 5.0 55| —2( 3.4| 48| —3| 2.1] 38| —8
Norfolk, Va. - .o cmmemcmce e 26(15.0] 84| +4{12.5/ 70| 0(10.8] 68) +3| 9.6 70| 6/ 8.4] 72| 9| 7.1] 70(+10| 6.0} 60|+12| 4.1} 63| 48| 2.1] 42| -3
Osakland, Calif_ . _ . e eaas 311 8.9 87(..._| 9.3| 69|.___16.7 3l|._._|513 25_..|41 22(____{13.5 22(..__[3.0 23...{22 25..__| L8 20
Oklahoma City, OKla._ oo oo oieaeae 31|14.0| 72| +1{14.7] 69| +3[12.8| 57| +2|1L.6] 58| -+4/10.0] 57| 43| 8.5| 58| +4| 7.7} 63| 46| 5.5! 68{+10| 3.4| 61| +7
Omahsa, NebI - . - o coe oo ccicaceoee 11/12.8] 78|..._|1L7| ©62[____| 9.9| 48|.___{ 9.2 50|-.__|8.8] 56|..__|7.5 59|..._| 6.0 54|.___|3.6] 44{..._| 2.0 35|.-_.
Pear]l Harbor, T. H. oo mccrcccm e e 30114.0| 78] —2/13.2| 80| 0[12.3| 87| +43/10.4| 82| --2f 8.5| 73| +4| 6.1| 57| +5| 5.0 52|410| 2.5| 20| +2| 1.5 24
Pensacols, FI8._. o cowooooooooooooo. 27(16.3 92| +5(14.6| 75| —4]12.2] 71| —4(10.3] 60| —4| 8.4 64| —5| 7.0/ 61 —5| 5.8| 58| —b| 4.4] 58 —4| 3.0 51| —4
8t. Thomas, Virgin Islands... .. .. ._.__.__ 31(17.6| 72|-.--[17.3] 86|.___|15.5] 92(..__|12.6] 83|_.__[ 9.6 68|.___| 6.8 51}._..] 5.5 49{____| 3.9] 47|.___| 2.7| 42|.-_.
8alt Lake City, Utah___ oo 27110, 4 63| |- oo|ecadeom oo {30. 9 83|.___| 9.3] 47[-___| 8.0| 47|..__{ 6.9 49{.___| 5.6 59{_.__| 4.4 67{.._.
S8an Diego, Calif . . icaos 31j11. 4| 81 +2/10.7| 83| 42| 8.3| 46 —4) 6.8| 33| —6; 5.7| 30| —3| 5.0/ 30| —5| 4.9{ 34| —5| 3.8] 39] —5| 2.9| 41} —5
Sault Ste. Marie, Mich._ 311 9.5( 90|_.__! 9.4} 72/____| 9.2 71|-___|8.2{ 71|.___} 7.2| 69j.___| 5.8/ 63|-_..| 4.8] 59|____| 3.4 56i..__| 2.3} b52|--_.
Scott Field, It _________ 30{13.3} 89 45/11.7 62| +1(10.7| 63| 44| 9.8] 66/ 46| 8.5 68| {-8| 6.8 61{ 14| 5.6] 55 +1| 4.0 52| —1]| 2.7} 50{ —1
Beattle, Wash_________________ [ 27} 8.1 87|--..| 7.9) 79)....| 6.0 @e8|____|6.0| 63|-.._] 5.5 60|._..| 4.5] 52|..__| 3.6 46|-___) 2.3] 37|..__] 1.5| B4{--..
Belfndge Fleld Mich. . 10111, 1) S8(____| 9.6] 62[_...| 9.1] 62|____]|8.2; 64|.___| 7.3] 69[____{5.8 63|-.._| 4.3 54|..._| 2.6/ 39|-.__| 1.4} 27|--.-.
vsokaue, 31 9.2] 72| 8|.._|--_.|-2__| 7.7| 41| —6| 6.6] 37| —e| 6.1 41/ —5| 5.7| 46| —3[ 5.1 49| —1; 3.5/ 46| —4| 2.0 40| —8
ashingto 27|113.7| 85| +8/10.9| 64| —1/10.0| 65| -+-4; 8.6 65| 43| 7.4| 64| 42| 6.5 66| 46| 5.3| 63| +5| 3.5 &3] 14| 2.4] 47| +3
‘Wright Fleld Ohlo ............................... 28/12.0| 92| +7|11.1] 67 ~1(10.0| 69| --6| 8.9 72| 47| 7.3) 71 48| 5.4| 8| -1} 4.7| 56| +1} 3.2| 50{ 41} 2.2| 46| +1

TaBLE 3.—Mean free-air baromelric pressures

equivalent potential temperatures

(6,), in °A. obtained by airplanes during

July 1937
Altitude (meters) m. s. 1.
Num
ber of
Station obser Surface 500 1,000 1,500 2,000 2,500 3,000 4,000 5,000
va
tions
P 6s P ™ P O P ©x P 6a P ©x P 62 P 6x P (=

Barksdale Field, La. o oooaa oo 31 1,010 | 3411 960 | 340 | 906 ( 337 | 855 335 | 807 | 334 7 333 716 | 331 634 38314 . ___[oo-_.
Billings, Mont oo ceoocaoo 31 892 1 829 |l |oiaofocaaae 852 | 335} 804 336 | 758 | 336 | 714 | 335 633 560 331
Boston, Mas8. cccueamccervacenanan 31 1,014 | 323 ) 957 | 326 | 903 | 326 ) 852 | 326 | 803 | 325 756 | 325 711 | 326 | 620 | 325 | 556 326
Cheyenne, Wyo... 23 815 | 833 | oo e 804 | 335 | 757 | 3381 715 338 | 633 | 336} 560 336
Chicago, Il .. __..._. 22 993 | 3251 057 f 320 | 904 | 327 | 852 | 327 | 804 | 328 756 | 324 | VIO | 324 | 629 | 326 | 565 326
Coco Solo, Canal Zone. 25 1,008 | 353 { 951 350 | 899 | 347 | 848 | 344 | 800 | 342 | 753 | 339 | 710 | 335 | 628 | 335 556 334
El Paso, Tex ______________________ 31 832 [ 836 |ocoo ot | C 851 240 | 804 | 340 | 75% | 340 1161 339 ) @35 | 338 | 562 337
F Dako o 31 980 | 321 | 955 | 327 | 902 328 | 850 329 | RO2 | 328 756 | 328 | 711 327 629 | 327 | 856 328
Kelly Fleld Tex .................... 30 994 | 343 ) 062 | 344 | 009 339 | 858 | 338 | 810 334 763 | 332 | 719 | 330 | 633 | 330 | 564 330
Lakehurst, N, Jooomooooooe oo 23| 1,010 | 326{ 958 | 328 | 904 | 326 | 853 | 326 | 804 324 | 756 | 323 | 713 | 323 | 630 (| 324 | 556 328
Maxwell Fleld Ala_. L 31| 1,010 339 | 960 337 907 | 337 | 856 | 336 BOS | 333 ) 760 330 | 716 | 3201 634 | 329 | 561 330
Mitchel Field, N Y s 25 1,013 1 326 960 | 332 | 906 | 332 | 854 | 331 | 805| 331 758 1 330 713 330 632 320 |..___.l._..._
Nashville, Ten.n _____________ 30 995 | 331 960 [ 336 | 606 | 336 | 855 | 332 | 808 | 320 759 | 325] 715| 325 | 633 | 325 | 560 326
Norfolk, V&_ _ o ococeemean 26 1,015 338 | 958 | 335| 905 | 332 | 853 331 804 | 330 ] 757 | 328 ) 713 | 327 | 630 | 326 | 556 325
Oskland, Calif______________ 31 1,014 { 311 | 956 | 321 903 | 327 [ 853 | 326 ( 805 | 325 | 759 | 325 716 [ 324} 634 | 325] 561 327
Oklahoma City,Okla__________.____ 31 969 | 340 | 957 | 3451 9804 | 345 | 854 | 344 | K087 342 | 7€0 | 339 716 | 337 635 | 334 | 562 330
Omaha, Nebr. .. ooeeeeicccaaaae 11 980 | 332 | 957 ) 3341 904 334 | 854 | 335 | 805 335 759 | 333 715 | 331 633 | 328 | 560 327
Pearl Harbor, T. H__._.__._.._._. 30 1,016 | 335 | 950 | 835 906 | 335 | 854 332 | 806 | 330 | 759 | 326 | 715 326 | 634 ( 325 | 560 327
Pensacola, Fla_.__..__.._._______ 27 1,017 | 340 | 961 342 | 907 | 338 | 854 | 334§ 805| 332 | 758 | 330 | 714 ] 320 | 632 | 330 | 558 331
S8t. Thomas, Virgin Island.._ a1 1,018 ( 350 | 964 | 350 | 910 { 347 341 ( 810 | 336 | 762 % 331 719 330 | 637 | 328 | 563 329
Salt Lake City, Utah____ 27 872 | 835 || -- SN P 851 343 | 803 | 342 | 757 | 340 714 338 | 633 | 337 ] b61 336
San Diego, Calif..___._ 31 1,012 1 323 957 ) 324 | 903 329 852 | 331 g | 331 758 { 331 715 | 331 634 | 331 | 562 332
Sault 8te. Marle, Mich__ 31 088 | 315 956 | 321 902 | 324 850 | 324 | 801 324 754 | 323 | 710 | 323 627 | 324 | 553 324
Bcott Fle]d, l .......... 30 1,000 | 330 | 960 334 906 | 333 | 855 333 | 806 | 331 7501 328 715 328 | 633 ( 328 | 560 328
27 1,018 1 307 961 | 312 | 905 314 | 852 | 315 | 802 | 318 | 754 | 318 710 | 318 | 628 | 320 | 554 321
10 904 | 322 | 958 | 324 005 326 853 | 325 804 | 324 | 756 322 712 321 620 | 321 558 321
31 945 | 321 (o |_____ 902 | 327 B850 328y 804 | 327 | 757 | 327 | 714 | 327 ] 632 | 326 | 558 325
27 1,016 | 332 959 | 330, 905 | 330 | 853 | 328 326 | 757 326 713 324 ( 630 325 | 556 327
28 987 | 325| 958 ] 33G| 904 | 328 | 853 | 327 | S04 | 324 | 756 322 | 712 322| 629 | 323 555 324
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TABLE 4.—Free-air resullant winds (melers per second) based on pilot-balloon observations made near 6 a. m. (E. S. T.) during July, 1957
[Wind from N=360°, E=90°, etc.]

Albuquer-l| ,4ants, || Biflin Cincin-
g8, Boston, Cheyenne, Chicago, Detroit, Fargo, Houston, ||Key West,|| Medford Nashville,
N ex 8 Mont,. Mass yo. 1l no?]tii(; Mich, N, Dak. Tex, = Fla. || Ores. ' Tenn.
(1,564 m) || ©G09m) |i (1,088 m.) (5m) || (1,873m) || (92m) || (g3my (204 m.) (274 m.) (21 m.) (11m.) (410 m.) (194 m.)
Altitude (m.)
m. sl a a o o o a a o a8 g ] g -]
=] o) =3 > o Py =} g o [ S [ ° Py =) P S o3 K= e o P =] P o 3
si=2llglgns|Slsl{Ss!|Sls1)lsIs{8]lElsIg sS85 )SIE18] 3 g | o=
B2 E|EE| 2 B2 2|8 B |8 2|8 B B (B|2|E| 2|8 82 |2|E|2
- — -— —t -t Q et D - G}
Al2laisllalslalsl|lals|a|lsllalsflra|sllajs||als||alsllAals[R]>
° ° ° ° 'Y o o o °
1.0 307 | 23] 260) 1.6 1.8 140} 0.2 270 1.7 92103167 10| 119 2.0 186 0.5 237 0.9
EX | I 292 | 4.4 5.21/ 260 |31 27| 41 ({142 | 25([ 196 7.9([ 122|581 237 0.9 23| 21
4.6 ).\~ 200 | 3.9 5.2 21|42 289 5.511 224 | 2.4 || 195 7.3 11132 | 5.0 || 288 1.8 249 3.8
4.4 312 0.9 287 | 4.7 €7(121114.58 286 5.8 (258 (29| 184 5.7 (120 3.8 (i 358 0.4 250 4.8
4.3 252 1.9 1/ 288 [ 6.3 8.1 (267 (4.0 71 5.9/ 278 (4.8 174 4.9 132 2.7 35 1.6 248 4.5
4.6 244 3.2 286 | 6.5 4.4 265 | 4.0 20 6.8 (| 2781 6.1 159 3.8 151 | 2.3} 195 1.4 247 4.0
5.0 260 4.6 || 282 6.0 1.9 [ 2821 3.1 274 6.4} 301 | 4.2 (| 150 3.2 152 3.2 || 207 4.4 251 5.7
52 268 8.5 2981 5.9 2240 o). 208 4.0]) 300 ) 6.9 }] 107 L6 Jooo)aee 219 7.2 et .
___________________________________________ 203 3.7 ||emac]aeacf| 97 0.6 {|occuslocauaf| 2811 10.7 Hcoeoafao™
Pearl Sault
Newark, || Oskland, Oké“ilt];’ma Omaha, || Harbor, || Pensacols, ||St. Louis, Sagi{‘;ke Dsieano Ste, Sesttle, || Spokane, || Washing-
N.J. Calif, Okly, Nebr. Territory Fla.! Mo. Gon C-alg' d Marie, Wash. Wash. ton, D. C.
(14 m.) 8 m.) (402 m'.) {306 m.) ot(%sa;n)li 1 (24m.) (170 m.) 1,294 m.) as m:) (%[g?-]?.) (14m.) (603 m.) (10 m.)
Altitude (m.) - k
m.s. L
g g q P q o P g g g g s
AR R R R R I B R
ENB(21 B (B(B(8 8 (2B (8E(8((E (8 |E|2(2 (3 2/8|E(23|2/|32
= || . X | 2 & . 5
sHAal=slla1sllalsatslia|lsjalellaigllals||Aals|a|s|la|l&]|r |
o -] o o o o o o ° o o o
0.311348 ) 1.8 169 4.7 ) 164 ) 1.6 59 4.8 j| 312 1.3} 201 ) 1.2 156 3.0 2111} 108 0.2 ]| 117 | 0.4 || 117 1.6 308 1.2
2.7 2707 2.3 179 7.51 180 { 5.4 70 7.9 | 287 4.2 22249 1 .. 275 | 0.4 |} 187 1.3 32 1.9 |}occo]emcas 312 4.2
2.8 313 | 3.1 210 11.9 {| 216 | 6.7 78 8.5 1| 276 4.211 251 | 4.8 {|-cccoc]enaa- 339 | 2.5 || 257 2.8 231 0.9 | 212 2.6 318 5.8
2.9 1.2 8.0 || 236 | 6.1 86 6.6 || 252 3.9 266 { 4.3 157 4.0 292 | 3.6 || 284 3.9 1| 315 | 1.3 || 247 3.4 309 5.3
4.1 1.8 5.2 || 267 | 3.1 02| 59| 251 2.4 28340 162| 32| 272|251 20| 41| 298| 24| 246 51]| 284| 49
4.7 2.8 3.0(120913.0 85 5.0 || 263 2.5() 302 | 4.1 199 1.9 198 [ 1.2 || 306 | 4.4 || 278 | 3.6 || 246 5.7 279 4.9
5.4 5.4 2.5 208 | 4.0 104 3.5 || 266 1.6 || 321 | 4.1 219 2.3 137 2.5 || 304 4.2 1) 273 [ 4.9 || 238 7.0 269 5.2
6.7 3.9 | 321 | 4.6 {|-eeo |-t 72 2.0 330 | 3.2 255 3.8 [{cocac]omnam 314 5.4 || 264 | 8.7 | 248 { 10.0 281 4.0
{3 (20 | URRY  { FEPUNURPUY SRRV | PRV SR | (RPN SPRUURIEY | PRV PRNPIPRPR | SRS 285 i S~ | R JEUUE | Y PR 264 | 9.5 | ocooofoncae e

t Navy stations.

TaBLE 5~—Mazimum free-air wind velocities (M. P. 8.), for different sections of the United Stales based on pilot-balloon observations during

July 1937
Surface to 2,500 meters (m. 8.1.) Between 2,500 and 5,000 meters (m. s.1.) Above 5,000 meters (m. s.1.)
I E, g,
Bection d Wi i = B =
=’~‘§ Direction -§m Btation s§ Direction § ] Station §§ Direction v§ai Btation
i aF i =iF E F
= < |a = % |R = 4 |Aa
Northeast !______.._ ... 35.5 26 30. 4 26 36.8 22 | Albany.
East-Central 1. 22.6 26 25.6 18 38.8 1 ] Greensboro.
Southeast $._ _._ 22.5 2 23.5 1 25.6 1 | Spartanburg.
North-Central 4 37.9 9 30.0 16 3.3 19 | Detroit.
Central &_..._._ 26. 4 15 20.0 4 40.4 27 | Indianapolis.
South-Central ¢ 27. 4 9 23.5 1 32.0 30 | Memphis.
Northwest 7____ 25.4 13 36.4 1 42.0 ¢ | Portland.
‘West-Central 8___ 26.0 31 35.8 14 41.6 29 | Modena.
Southwest Y .__._____.... 19.3 16 28.6 21 372 13 | Las Vegas.

1 Maine, Vermont, New Hampshire, Massachusetts, Rhode Island, Connecticut, New York, New Jersey, Pennsylvania, and Northern Ohio.
1 Delaware, Maryland, Virginia, West Virginia, Southern Ohio, Kentucky, Eastern Tennessee, and North Carolina,

3 South Carolina, Georgis, Florida, and Alabama.

4 Michigan, Wisconsin, Minnesota, North Dakots, and South Dakota.

§ Indiana, Illinois, Jowa, Nebraska, Kansas, and Missouri.

¢ Mississippi, Arkansas, Louisiana, Oklahoma, Texas (except El Paso), and Western Tennessee.

7 Montana, Idaho, Washington, and Oregon.

¢ Wyoming, Colorado, Utah, Northern Nevada, and Northern California.

¢ Southern Californis, Bouthern Nevada, Arizona, New Mezxico, and extreme West Texas.



